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Abstract 
In this study, Gagne’s instructional events were incorporated into Jonassen’s model for designing constructivist learning 
environment (CLE) to enable collaborative learning, which mediated by web 2.0 tools. By factor analysing the survey response 
from 182 students in previous study, ‘peer interaction’ component was identified, and therefore used as the coding category for 
the content analysis, to study students’ comments and posts in web 2.0 tools. It was found that peer interaction can be further 
elaborated into different aspects, such as forming cross-checking and expressing personal thoughts. The next study will focus on 
other identified components in collaborative learning environment. 
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1. Introduction  
In this digital age with modern technologies, studies show that learning approach should move away from merely 
producing correct outcomes or memorizing the facts for avoiding mistake. While the job market are seeking for 21st-
centery-skills-ready fresh graduate, engaging university students in group learning and problem-solving project will 
bring the new role for the students to be active and responsible in collaborating and discussing the group work with 
their peers (Cecez-Kecmanovic & Webb, 2000; Chiong & Jovanovic, 2012). “…in previous semester, my lecturer 
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did not teach me about this, so I do not know how to do this…” This is a typical example faced by the first author of 
students relying on the teacher to transmit the knowledge. By redesigning the learning environment for transforming 
students into independent learners, it can eventually reduce teacher dependency in students’ learning process, 
especially when they gain new experience in meaningful learning process which relating to their prior knowledge, 
and building relevant new knowledge. 
 
As determined by the situation, social interaction is the approach that makes learning more effective for 
overcoming the insufficiency in rote learning, and differentiates the constructivist learning from the traditional 
learning approach. On other hand, the advancement of ICTs has provided more opportunities for students to explore, 
interact, and work with the peers in process of making new meaning which serves the fundamental to constructivist 
learning approach (Vygotsky, 1978; McLoughlin & Lee, 2010). The literatures also show that collaborative learning 
is an instructional approach evolved from constructivist learning, however, with the technological support and 
network facilities, collaborative learning can be further diversified and enhanced to  build students’ skills in critical 
thinking, problem solving, and knowledge construction  (Cecez-Kecmanovic & Webb, 2000; Chiong & Jovanovic, 
2012). In this study, collaborative learning is employed as the main instructional approach to enable students gaining 
new learning experience in constructivist approach where the process was mediated by web 2.0 tools, so that student 
learning is neither restricted by limited class time nor just constraint to face-to-face interaction. 
 
Web 2.0 was defined as the second generation of web, and the term was created in a conference brainstorming 
session in year 2004 by O'Reilly Media and MediaLive International. With its concept of ‘web as platform’, it 
changed the dynamics of content creation, and embracing user contributions (O’Reilly & Battelle, 2009). According 
to O’Reilly (2005), the software in web 2.0 era have some characteristics that firstly bring the fundamental changes 
in the business model. As inspired by these changes in transforming the business model, in this study, it described 
the changes brought by the same characteristics of web 2.0 era, to university classroom environment for enhancing 
collaborative learning in the constructivist approach. These changes include: shifting the focus from learning 
outcome to learning process, and treating students as co-contributors (see Table 1). 
 
Table 1. Reflecting the changes into University learning environment based on the characteristics of web 2.0 
Changes in University Learning Environment added by the Characteristics of Web 2.0 
1. Shifting the focus from learning outcome to learning process, instead of just evaluating the outcome, engaging students in the project 
development and problem-solving, to emphasize on the learning process which require students to identify the scope, constantly update, 
respond to tasks at various stages. Therefore dynamically influencing the results, the quality of work, and student motivation.
2. Treating students as co-contributors, in the knowledge construction process, students are encouraged to contribute share experience, and 
conduct discussion in the learning environment. The instructor can monitor student performance, class situation and motivation level to 
adjust the learning activities and re-plan the strategies. Guidance can be provided to support students as part of the content-contributors.
1.1. Jonassen’s (1999) model for designing constructivist learning environment (CLE) 
According to Duffy & Jonassen (1991), ‘all interpretations are not equal; it cannot be presumed that there is only 
one correct interpretation’. This explained that many perspectives can be used to address a concept based on 
different individual experiences. As knowledge cannot be transmitted in constructivism, Jonassen (1999) proposed a 
model for designing constructivist learning environments (CLE), for facilitating knowledge construction and 
meaning making. This model houses six essential components: 1-Problem / Project; 2-Related Case; 3-Information 
Resources; 4-Cognitive Tools; 5-Conversation / Collaboration Tools; 6-Social Contextual Support (see Fig. 1). This 
model was considered as a complementary design tool to enhance traditional teaching approach, and many studies 
had found that it can be applied in different contexts. 
 
Jonassen (1991) also described that there are three stages of knowledge acquisition. Student learning usually 
begins at the stage of initial knowledge acquisition, which can be best supported by more objectivistic approaches, 
before transmitting to constructivist approach with ill-structured domain for acquiring more advanced knowledge 
(Jonassen, Mayes & McAleese, 1993).  
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1.2. Gagne’s (1985) model of nine instructional events 
Gagne described instructional design as ‘analysing the desired learning outcomes in terms of their prerequisite 
skills’, and believed that when the instruction is properly designed around the instructional events, student learning 
will have the most efficient and effective support. Hence, the model of nine instructional events was created for 
classifying types of learning and conditions for learning (Gagne et al., 1988; Wager, n.d). These instructional events 
include: 1-Gain Attention; 2-Inform Objectives; 3-Recall Prior Knowledge; 4-Present Content; 5-Provide Guidance 
6-Elicit Performance; 7-Provide Feedback; 8-Assess Performance; 8-Enhance Retention and Transfer (see Fig. 1). 
Gagne’s instructional events were also considered as external events as it consists of well-organized instruction that 
facilitate the information processing and help students to learn (Gagne, 1985). 
2. Research design  
In this study, it mainly employed the content analysis on student’s posts and comments in web 2.0 tools, to 
identify student perception and their interaction in web 2.0 tools. The results of this study serve as one of the 
important discussions in formulating the answer of the research question at the latter stage, ‘How effective is the 
learning environment on student learning process?’ The following sub-sections include the discussion on the study 
samples, design of learning activities, instruments used for data collection.  
2.1. Samples 
In this study, the research sample consists of 182 participating students who enrolled in IT classes which were 
taught by the researcher at INTI International University. The data collection started from year 2012 to year 2014, 
and spanned across five academic semesters. The class environment was set at the lecture classes at INTI 
International University, and student learning was centered at problem-solving project throughout the whole 
semester, to encourage student collaboration, social interaction, development of software skills. The student learning 
process was also mediated by multimedia contents and web 2.0 tools to enhance communication and students’ 
understanding. Based on the demographics, these 182 participating students came from seven different IT courses. 
There were 74.2% of Malaysian students and 25.8% of international students; 79.7% of male students and 23.3% of 
female students.  
2.2. Design of collaborative learning environment 
In this study, as for providing objectivistic approaches to support the stage of initial knowledge acquisition, 
Gagne’s instructional events were used and by dividing into three parts: engaging, enriching, and enhancing, to be 
incorporated into Jonassen’s model to support the design of CLE, especially in the first stage in knowledge 
acquisition. As presented in Fig. 1, Jonassen’s (1999) model and Gagne’s (1985) were mapped into class 
environment for designing the collaborative learning, which mediated by multimedia contents and web 2.0 tools. In 
order to engage students, the event of gaining attention, informing objectives, and recalling prior knowledge were 
incorporated when introducing the project to the students and in the process of describing the related cases, so that 
they gain more interest and define the scope appropriately. As for enriching the student learning, the event of 
presenting content and providing guidance were embedded to encourage students to share and organize the 
resources, to build better understanding and stimulate their thoughts with cognitive tools, such as mind-map tool, 
wiki site or prototyping tool. Lastly, in enhancing student learning, the cognitive tool, conversation tool or 
collaboration tool can be used particularly in the event of giving feedback, eliciting and assessing performance, to 
encourage more discussion, enable more practice and development for strengthening the newly learned knowledge. 
In enhancing the retention, student learning can be continued with the contextual support, such as developing 
following courses or projects which require students to use their prior knowledge as the foundation for solving 
another complex problem, or for achieving more requirements in higher level of study. 
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Fig.1. Diagram of incorporating Gagne’s nine instructional events into Jonassen’s model for designing CLE 
 
The breakdown structure below (see Fig. 2) presents the mapping of Gagne’s (1985) model and Jonassen’s 








Fig.2. Breakdown structure for the design of collaborative learning environment 
2.3. Instruments 
As encouraged by the instructor, students can use the web 2.0 tools with their preference, for sharing resources, 
extending the discussion to online platform, exchanging opinions, and forming learner community. Content analysis 
is one of the main techniques for analysing qualitative data (Fraenkel, Wallen & Hyun, 2012), and in this study, it 
was used to investigate students’ communications in web 2.0 tools, focusing on how they interact in posts and 
comments. Web 2.0 tools that used by those participating students were Facebook closed group; web-based or 
mobile-based chat apps, such as LINE app, Whatsapp, Facebook Messenger, WeChat app; cloud-based storage 
software, such as DropBox or Google Drive. Besides, open-ended questions were used to collect students’ opinion 
from different perspectives, and support the analysis on students’ posts and comments in web 2.0 tools. 
4. Data analysis 
In this section, the data analysis was based on the qualitative data collected from students’ interaction in the posts 
and comments in the web 2.0 tools. The analysis method used was content analysis, and its coding categories were 
based on the components obtained from the factor analysis in previous study. However, in this paper, only one 
category was discussed, named ‘Peer Interaction’. In addition, responses from open-ended questions were also used 
to further explain the students’ posts and comments in web 2.0 tools. In analyzing students’ peer interaction (see 
Fig. 3), some posts and comments in the web 2.0 tools were extracted from different student groups. It can be 
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noticed that in discussing the content for achieving an outcome, different groups of students interact and react 
differently with their group members. 
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Fig.3. The collection of students’ interaction and comments in web 2.0 tools 
 
By referring to Fig. 3(a), during the discussion process, a member’s misunderstanding was corrected immediately 
by another group member when he gave his own idea, so this discussion has helped him to avoid making further 
mistake, and by re-justifying the needs, it again highlighted the key points for keeping on the right track. Similarly, 
another student group managed to solve problem of standardizing the logo when two members used two different 
logos in a single project, another student was confused and ask “which logo we must follow??’ (see Fig. 3(f)). At the 
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end, they decided to use a more attractive logo which voted by all members. These can be considered as the 
important gains in peer interaction as students were exposed to possible conflicts, misunderstanding or mistakes in 
the project development process, therefore they learned to identify, quarantine, and fix them at the group level, 
before it leads to any worse situation where the main focus of development were shifted into a wrong direction or 
caused unnecessary waste of effort and time.  
 
As seen in Fig. 3(b), students interacted by commenting about the artwork designed by a member with his 
personal opinion and impression ‘like an old man carrying a school bag’, which shows that he tried to explain why 
the design was not suitable and not matched. Hence, it stimulated another round of discussion with regards to the 
use of background images and color selection. This can be considered as an opportunity for students to learn to 
express their thoughts in a way that can be understood by others while not being offensive, as well as learning to 
accept the difference among the group members. 
 
It can be noticed that students started to brainstorm at the beginning of the project development as they discussed 
about each of their understanding on the problem and tasks given (see Fig. 3(c)). By using the web 2.0 tools, 
students’ interaction was at real-time when they brainstormed and exchanged understandings as well as constructed 
the project objectives with the peers without further delay, as one student told his group members “now we have 
problem, and reasons for problem, u think anything can add more?” It is believed that the students’ retention and 
motivation can be increased as they get connected online for real-time communication and synchronization of their 
ideas and project works in a single shared web-based document. Furthermore, as each of the comments can be seen 
clearly in the chat box, students could take turn to provide suggestions and ideas to added onto the parts which has 
not been mentioned by other group members (see Fig. 3(d)). As filling the gap, it made the collaborative process 
more efficient and meaningful for students to realize that they were one of the contributors and play a role in 
enhancing the values of the project. 
 
When students were encouraged to use web 2.0 tools to extend their communication and interaction, it was found 
that students learned to use the Internet resources conveniently to find more reference for expanding their existing 
knowledge, such as in Fig. 3(e), a student proposed some image resolutions as selecting a banner size was given as a 
task in the project work. Therefore, in supporting her suggestions, another group member pasted a web URL when 
introducing a webpage, and mentioned that ‘all the default size for banner, choose whatever you want’. Indirectly, it 
was found that by encouraging students to use web 2.0 tools, it has get students to stay closer to vast collection of 
resources on the Internet, and be flexible and anticipative in upgrading and updating their existing knowledge. 
5. Discussion 
As mentioned by Vygotsky (1978), no one can be detached from social life as human communication helps to 
construct the ideas and enable collaborative learning and skills development, which eventually form an individual’s 
cognitive system (Chiong & Jovanovic, 2012; Tiantong & Siksen, 2013). In this paper, it presents one of the 
components, ‘Peer Interaction’ which was obtained from the factor analysis in previous study. Through the content 
analysis on students’ posts and comments in web 2.0 tools, it elaborated and revealed more facts which were 
meaningful to students and related to the peer interaction process. Therefore, there were several points to be 
highlighted with pertaining to the peer interaction in collaborative learning environment: 
 
1. Peer interaction has formed cross-checking and peer evaluation in avoiding misunderstanding and 
reducing mistake which might cause a waste of effort and time. As students commented in open-ended 
question: ‘If there are any parts which doesn't look nice, others will change…’ ‘We tend to make mistake 
and another one always corrected the things for us’, ‘if not [1 member], we not understand about the 
requirement about the project, so we can't do what lecturer needed…’ ‘it is essential to share the 
information to avoid misunderstanding’. These feedbacks show that students appreciated and willing to 
interact with others as it can produce better quality of work compared to working alone and being isolated. 
It is consistent with other studies that when students were exposed to checking for mistake or fixing the 
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misunderstanding, it nurtures their confidence and critical thinking skills which can improve students’ 
understanding on the subject topics (Brindley, Walti, & Blaschke, 2009; Chiong & Jovanovic, 2012). 
 
2. Peer interaction has provided opportunities for students to express personal thoughts for suggestion 
and improvement. The students mentioned that ‘I feel happy as I get to voice my opinion…and satisfied 
when my group members accept my idea’, ‘…search for information and then told other group member 
about what we found…’, ‘I'm not doing the animation part, but my group members will give me a best 
explanation on animation’. It can be noticed that being able to share and contribute to the group project is 
important as it increases the student motivation in the learning process when they felt proud as one of the 
contributors and new ideas can be accepted by the group member. This is consistent with the study that 
students will gain the sense of enjoyment and new motivation when working collaboratively with different 
perspectives which help them to achieve greater academic achievement (Chiong & Jovanovic, 2012).  
 
3. Peer interaction has indicated the need to accept difference among group members. From student 
feedback, some comments reflected that ‘many argument appeared due to bias on task allocation, in order 
to solve this, we hear the problem from another, and redistribute the works…’, ‘a person keep scolding me 
about my part but he doesn't know how hard my part is, so we talk to him and he apologise because he was 
no experience…’. This can be supported by the literature that, in acculturating students into a learning 
community, collaborative learning is an approach to accept and value diversity through negotiation and 
argument, so that different learning styles, cultures or conflicts can be solved or accommodated before 
establishing trust among themselves (Palloff & Pratt, 2005; Finegold & Cooke, 2006). 
4. Peer interaction has enabled students to perform brainstorm during real-time online discussion and 
work synchronization. The student comments revealed that ‘…we start with brainstorming, then construct 
our page layout, after that we compile everything in one time straight…’, ‘we communicate with each other 
through Facebook… settle everything is on the spot, fast and efficient’, ‘most of the time they respond 
actively…interact in Facebook…do meeting and complete in there…’. This shows that with the use of web 
2.0 tools has enabled online discussion and provided synchronized workplace for multiple users, to 
generate the outputs as each member takes turn to provide details, fill up the gap, and making final 
decisions. This is found to be consistent with the recent literature studies that with the availability of web 
technologies and students’ IT literacy, the curricula in higher educational institutions can be re-designed to 
embrace collaboration in learning among the university students, from teacher-centered setting to 
discussion-based learning process, and from assessing individual achievement to the value of learning 
together (Chiong & Jovanovic, 2012; Pun, 2012). 
 
5. Peer interaction has stimulated students to actively use internet resources as reference to expand, 
upgrade and update existing knowledge. When answering the open-ended questions, students said that ‘we 
mostly found information from the Internet, also got a few photo sample from the Internet…’, ‘we acquire 
information from the Internet such as About Us information that we would like to put in the project…’, ‘we 
do some research on the Internet for the ideas of our product and the design of the application…’, 
‘…search for video tutorial and learn it…’. These feedbacks show that using internet resources has been a 
very common and helpful practice among the students. As it can be noticed that Internet resources were 
used for many different purposes, such searching for ideas, work samples, guidance, or related information 
which were needed in different stages of the project development. This trend has reflected that the students 
who were raised in this information-rich generation are interested and capable to use digital media and 
Internet resources for learning, socializing, and working on tasks (Chisanu, Sumalee, Issara & Charuni, 
2012). Hence, this pedagogical change has moved towards cultivating active learning to construct new 
knowledge with experiences of using different resources (McLoughlin & Lee, 2010; Chisanu et al, 2012).  
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6. Conclusion 
As a conclusion, this study mainly focuses on incorporating Gagne’s instructional events into Jonassen’s model 
for designing CLE, in order to map into the class environment for collaborative learning in project group. It aims at 
enriching students’ learning experience and knowledge construction process. In discussing the component of ‘peer 
interaction’ which were identified from the factor analysis in previous study, with the use of content analysis method 
in assessing students’ feedback and their interaction in web 2.0 tools, several aspects on peer interaction were 
further elaborated and discussed. Therefore, this study has suggested that each of the components identified from 
this collaborative learning environment should be further studied and investigated with all forms of students’ 
interaction in the web 2.0 tools. The next study will focus on different components of collaborative learning 
environment, including work organization and skills development. 
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